Imaging mass spectrometry-based histopathologic examination of atherosclerotic lesions.
Imaging mass spectrometry (IMS) enables the visualization of individual molecules present on tissue sections. We attempted to identify and visualize specific markers for aortic atherosclerotic lesions. Atherosclerotic lesions were obtained from aortic roots of apolipoprotein E (ApoE)-deficient mice at 60 weeks of age and from femoral arteries of humans with peripheral artery occlusive disease. IMS was performed with a matrix-assisted laser desorption/ionization mass spectrometry time-of-flight (TOF)/TOF-type instrument. The molecular ions at m/z 671.6 and 673.6 were found to be specific molecules in the mouse and human lipid-rich regions. These molecules were assigned as cholesterol linoleate (CE 18:2) and cholesterol oleate (CE 18:1). In the case of the human samples, triacylglycerol was also localized in the lipid-rich regions. The distributions of the molecular ions at m/z 804.5 and 832.5 were the same as the distribution of both the mouse and the human SMCs. These molecules were assigned as phosphatidylcholine (PC) (diacyl 16:0/20:4) and PC (diacyl 18:0/20:4). The molecular ion at m/z 566.9 was localized in the mouse calcified regions, and the molecular ions at m/z 539.0 were localized in the human calcified regions. The IMS-based histopathologic examination (IbHE) revealed the characteristic peaks of lipid-rich regions, SMCs, and calcified regions in the atherosclerotic lesions. In addition, IbHE revealed the characteristic distribution of lipids in human atherosclerotic lesions. These data indicate that an IMS-based pathologic approach is of considerable value as a new histopathologic examination.